Introduction
This paper makes a small contribution to geographical psychology by producing estimates of the level of psychopathy for each of the contiguous 48 U.S. states and the District of Columbia. Psychopathy, one of the "dark triad" of personality characteristics predicting antisocial behavior (Paulhus and Williams, 2002) , is an important concept in psychology relevant for all social sciences. Combining recent research restating the triarchic model of psychopathy in terms of the Big Five personality characteristics with state-level data on personality, this paper provides a cross-section of 49 observations. While a very small percentage of individuals in any given state may actually be true psychopaths, the level of psychopathy present, on average, within an aggregate population (i.e., not simply the low percentages of psychopaths) is a distinct research question. As in the case of geographical psychology more broadly, a measure of psychopathy by region facilitates testing a wide array of hypotheses, most notably with potential use in the interdisciplinary field of regional science. Although empirical operationalizations of psychopathy frequently treat it as a binary categorization, the Hare Psychopathy Checklist, Revised (PCL-R) (Hare, 1991) treats it as a spectrum. The operationalization of psychopathy found here is consistent with psychopathy as thought of as a spectrum. Skeem et al. (2011) provide a complete overview of the psychopathic personality literature up to that point in time. Earlier, Hart and Hare (1994) and Lynam et al. (2005) investigated relationships between psychopathy and the Big Five personality test. More recently, Miller and Lynam (2012) perform a meta-analysis of findings regarding an alternative measure of psychopathy, the Psychopathic Personality Inventory (Lilienfeld and Widows, 2005) , including its relationship with Big Five personality traits. Many have also investigated psychopathy and the Big Five in the context of the dark triad Ashton 2005, 2014; Vernon et al., 2008; Hodson et al., 2009 ). This paper builds on Rentfrow et al. (2013) , who estimate the regional differences of the Big Five personality traits across the 48 contiguous states and Washington, D.C.
The authors use five separate samples to develop a single estimate of each of the five traits for the regions, and examine the traits' relationship with various socioeconomic outcomes. They then use cluster analysis to identify three clusters of personalities e "Friendly and Conventional," which roughly corresponds to the Midwest and the South, "Relaxed & Creative," which is primarily found in the Southwest and Pacific Northwest, and "Temperamental & Uninhibited," corresponding to the Northeast plus Texas.
Direct predecessors of Rentfrow et al. (2013) in constructing regional measures of personality include Plaut et al. (2002) and Krug and Kulhavy (1973) . Later, notably, Elleman et al. (2018) has developed a longitudinal element to the literature, although the data that will remain the focus of this paper will be the cross-section developed by Rentfrow et al. (2013) . We will return to this point later, following the initial exploration.
Other findings of geographical psychology are summarized in reviews by Rentfrow and Jokela (2016) and Rentfrow (2014) . Variations in personality across the United States explain social capital, political orientation, and health (Rentfrow, 2010) , as well as varied social measures like emotional health (McCann, 2011) , suicide rates (Voracek, 2009) , and entrepreneurship (Obschonka et al., 2015) . Rentfrow et al. (2008) conceptualize how these interregional differences may arise theoretically. Elsewhere, Murray and Schaller (2014) explain how differentials in pathogen prevalence causes the variations to arise, and Jokela (2014) explains variations in terms of the willingness to migrate across different personalities. This paper uses the Rentfrow et al. (2013) state-level data on personality in conjunction with Hyatt et al. (Forthcoming) , who translate the Big Five personality traits into psychopathy (c.f. Widiger and Lynam, 1998; Miller et al., 2001) . These latter authors argue counter to Patrick et al. (2009) , who previously conceptualized psychopathy in a triarchic model -a constellation of disinhibition, boldness, and meanness. While Donnellan and Burt (2016) already explored the relationships between disinhibition, boldness and meanness and the Big Five personality traits, Hyatt et al. (Forthcoming) demonstrate that the triarchic model is actually nested within the Big Five. Boldness corresponds to low neuroticism and high extraversion, meanness corresponds to low agreeableness, and disinhibition corresponds to low conscientiousness. The findings of Rentfrow et al. (2013) and Hyatt et al. (Forthcoming) can thereby be combined into a method of estimating the level of psychopathy for each U.S. state.
While this may be an indirect methodology, and some amount of noise will inevitably be captured in the results, it is far less costly to re-estimate than the obvious alternative, i.e., attempting to implement the Hare Psychopathy Checklist (Hare, 1991) for each individual state. Previous estimates pertain primarily to prison populations (Hobson and Shine, 1998; Cooke, 1995; Rasmussen et al., 1999) , or how psychopathy differs across cultures (e.g., Cooke, 1998) . To our knowledge, there is no previous cross-sectional subnational data set on psychopathy.
The novelty of the findings is the greatest motivation for this exercise, and there is reason for considering the findings with caution. Hyatt et al. (Forthcoming) present evidence that the elements of the triarchic model can be reasonably well-explained by dimensions of Big Five personality traits, but less well-grounded is the subsequent connection between those dimensions and psychopathy itself. This is further complicated by the apparent lack of agreement between some measures of psychopathy (Sandick et al., 2012; Tew et al., 2015) and by the interpretation of multidimensional, continuous criteria of psychopathy, given the evidence of psychopaths as a discrete class (Harris et al., 1994) . The meaningfulness of the results found here is contingent on both the translation of Big Five personality traits into psychopathy and that psychopathy is something that can be conceptualized as a statistical aggregate across people. And if the estimates are conceptually meaningful, the question remains of whether the size of the differences across regions is practically significant.
The weak relationships found in the data can themselves be interpreted as support for skepticism, but whether that interpretation is correct requires further research beyond the scope of the presentation of this methodology and results.
To explore the data, this paper takes these estimates and compares them to four variables that relate to psychopathy in conventional, disaggregated data, with U.S. state as the unit of observation -homicide rate, violent crime rate, property crime rate, and the percentage of the state living in an urban area. It also uses information on the nine professions positively correlated with psychopathy and eight negatively correlated with psychopathy, according to Dutton (2012: 162) . The bivariate relationships at the macro level are inconsistent and inconclusive as a whole, but certain bivariate relationships are statistically strong. Descriptively, for example, there is a strong correlation between psychopathy and the variable for percent urban.
Methods
Data for the Big Five personality traits for the 48 contiguous state plus the District of Columbia appear in the appendix of Rentfrow et al. (2013) . Each of the Big Five receives a T-score centered on a mean of 50 and a standard deviation of ten. To apply Hyatt et al. (Forthcoming) and to create a raw score for psychopathy, a metric is created in which extraversion enters positively, while neuroticism, agreeableness, and conscientiousness enter negatively. Because extraversion and neuroticism are both intended to reflect "boldness," they are each given a half weight.
1 Mathematically, the metric is given as, Psychopathy ¼ ð0:5Þ*Extraversion À ð0:5Þ*Neuroticism À Agreeableness
À Conscientiousness
This raw score appears in Table 1 . The table then lists the standardized value of each region, followed by its rank among the 49. The top five observations in psychopathy are the District of Columbia, Maine, Connecticut, New York, and Maryland. The states that are least psychopathic are North Carolina, Tennessee, Mississippi, Nebraska, and South Carolina. Descriptive statistics for psychopathy can be found in Table 2 . The four socioeconomic variables chosen through which to compare the psychopathy data are the homicide rate, the violent crime rate, the property crime rate in 2016 (see FBI, 2017) , and the percentage of the state's population living in an urban area (U.S. Census Bureau, 2012). The link between psychopathy and criminal activity is a standard social scientific finding (see, e.g., Kiehl and Hoffman, 2011) , whereas many bits of evidence suggest an allure of big cities for psychopaths (Geher, 2 It also in some sense echoes the findings of Lilienfeld et al. (2012) on the relationship between psychopathic traits and presidential success. Joly et al. (Forthcoming) find that low levels of agreeableness correlate with political success. 3 More than one commenter has suggested that the high prevalence of psychopaths in Wyoming could be explained by Jackson Hole, due to the presence and nature of retreats taking place there. 4 Using a dummy variable set to 1 for the region of New England plus New York and New Jersey, both percent urban and this regional dummy are statistically significant in a multivariate regression explaining psychopathy. This exercise is not meant to suggest causality runs in the opposite direction as suggested elsewhere in this paper, but to note that each of these relationships can be statistically distinguished from one another. 2018). While population density is one operationalization of that latter hypothesis, the percentage living in an urban area is likely the better test.
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For additional candidates for correlates of psychopathy, we reference occupations that were found to be excessively likely or unlikely to be populated by psychopaths, as tabulated by Dutton (2012: 162) . The occupations that were most disproportionately psychopathic were CEO, lawyer, media, salesperson, surgeon, journalist, police officer, clergyperson, chef, and civil servant. Those that were least psychopathic were care aide, nurse, therapist, craftsperson, beautician/stylist, charity worker, teacher, creative artist, doctor, and accountant. Although Dutton' s list is what we make use of here, it should be noted that there is a broader academic literature on the industrial psychology of psychopaths, starting with Babiak (1995) and Babiak and Hare (2006) and continuing with a focus on corporate employees (Board and Fritzon, 2005; Babiak et al., 2010; Boddy, 2011) . This literature has attempted to establish the preponderance of psychopaths in the corporate world and its implications, despite often facing severe data limitations.
Theoretically, an application of conventional economic treatments of labor markets is that, while an uncountable number of factors influence the geographic distribution of occupations, a population that is marginally more (less) psychopathic would express a greater (lesser) labor supply for these occupations than would otherwise occur, since they receive less (more) disutility from performing them relative to other occupations. This could operate through the initial occupational choices of those living in a given region, or via marginally more (less) psychopathic individuals moving to an area in response to greater (lesser) demand for the occupations located there.
Data by state for 2016 for occupations, expressed relative to a thousand of workers of a given state, can be found in the Occupational Employment Statistics (Bureau of Labor Statistics, 2018). Some of the occupations listed by Dutton correspond to a single occupation in the data set, while others correspond to different categories of occupations or sets of them. Three of these occupations, civil servant, charity worker, and craftsperson, do not have a clear correspondence to the data set and were dropped. Which of the data from Occupational Employment Statistics were used is provided in Table 3 . Descriptive statistics for all variables are found in Table 2 . We should note, finally, that for some states and occupations, no observations appear in the data. These states were dropped from the data, instead of appearing in the data as a zero. 6 Because of the constraints imposed by a limited sample size, the focus here will be to use the bivariate correlations to help in describing the nature of the data set, not to establish causality. In the section that will follow, the correlation coefficient R and the t-statistic from a simple regression using psychopathy as the sole explanatory variable will be given. This will be provided first with the full sample, and then with the District of Columbia omitted, given that for many of the variables, it drives much of the variation e almost to the exclusion of the other data points. This latter issue is a point of concern for the data set. Finally, following all this, an attempt at applying data from Elleman et al. (2018) to create longitudinal data for psychopathy is performed. But given the limits of this exploration, it is not warranted to think of it as the main result. Artists All occupations listed under 27-10 Doctors "Pharmacists," "Anesthesiologists," "Family and General Practitioners," "Internists, General," "Obstetricians and Gynecologists," and "Pediatricians, General" Accountants "Accountants and Auditors" "Civil Servant," "Charity Worker," and "Craftsperson" were omitted due to lack of correspondence with any Occupational Employment Statistics occupational category. hypothesized sign, these namely being the prevalence of accountants and beauticians (prevalence of artists just falls short of these cutoffs). One could readily formulate auxiliary explanations of why these relationships held in such a way, but that is not the point of this exercise. Rather, what seems to be the case is that the collective psychopathy of a region is a rather noisy indicator, at least bivariately. At the same time, given that for a few variables, the psychopathy measure achieves a t-statistic greater than four, there appears to be something underlying the correlation, regardless of whether the correlation is causal. As such, empirically, the measure of psychopathy by state is related to something, and is not simply a meaningless tangle of Big Five personality traits.
To summarize, there is a clear correspondence between psychopathy and percent urban, whether or not the District of Columbia is included. There is no correspondence between the prevalence of psychopaths and crime rates, although this question could be further addressed with a host of hypothetical control variables and denser longitudinal data than is presently available. A mixture of results is found using various professions, generally not supporting the hypothesis that psychopaths are prevalent in them, although this point is subject to quite a bit of interpretation. Results using limited longitudinal data, found in that which follow, are quite similar to what has been found initially. Elleman et al. (2018) create the opportunity to apply somewhat more persuasive identification strategies by supplementing Rentfrow et al. (2013) with additional years of data. However, there are several points of caution to note before proceeding.
First, while the title of Elleman et al. (2018) may suggest yearly data is readily available, the new data available used by Elleman et al. (2018) Concerns with reliability of these sample sizes and the best strategy for operationalizing this data motivates not using it as a headline result. The sense from working with the data is that the approach of Rentfrow et al. (2013) of using truly large sample sizes to make geographic comparisons is appropriate, and this consideration should be a starting point for any extensions that would make even more granular comparisons or compare countries instead of U.S. states, whether that is concerning personality research of psychopathy specifically.
With all that said, Table 5 contains three sets of regressions which make use of the longitudinal element made possible using the extension by Elleman et al. (2018) . Here, the imperfect solution settled on was to link the Rentfrow et al. (2013) data to the year 2005, the first Elleman et al. (2018) sample to 2010 and its second sample to 2015. Z-scores of psychopathy results using Elleman et al. (2018) and the Rentfrow et al. (2013) were used to place the measures on a common scale. For this analysis, we set aside Dutton's (2012) list of professions and focus on the hypotheses pertaining to crime (FBI, 2006; , 2016 and percent urban. However, the Census Bureau does not yet have percent urban for years after 2010, so population density (Census Bureau, 2018) , was used instead.
The three sets of regressions are four applications of pooled OLS, four applications of state and year fixed effects, and four dynamic panels with state and year fixed effects. The first three regressions of each group are concerned with crime, with psychopathy as the independent variable. The final regression in each group uses psychopathy as the dependent variable and logged population density as the independent variable. All regressions employ robust standard errors. Asterisks correspond to the convention of 10%, 5%, and 1% significance, and standard errors are reported parenthetically.
The results are modestly better for the hypothesis connecting crime to psychopathy, although the statistical relationships are still weak. Unsurprisingly, in the dynamic panel, which is only two periods because of the inclusion of a lag, no regression achieves any significance. The relationship between psychopathy and density remains (c.f. percent urban above) in terms of point estimates, as well as somewhat better t-statistics than in the crime regressions, but results are still weaker than what is found in the cross-sectional analysis prior.
The statistical results using longitudinal are qualitatively quite similar to what was found using the simple cross section. To some extent, this underlines either, that this research requires very large, expensive sample sizes to make workable longitudinal data very effective, or that the limits of the replication found in Elleman et al. (2018) deserve greater attention from the subfield of geographic psychology. This does not concern the question of the geographic distribution of psychopathy, however, except insofar as the analysis found here is predicated upon it.
Conclusion
Recent literature in psychology has studied the geographic distribution of various psychological characteristics. Using data from Rentfrow et al. (2013) and a methodology derived from Hyatt et al. (Forthcoming) , we are able to derive state-level estimates for psychopathy. To our knowledge, these are the first subnational measures of psychopathy for the general population. It also differs from most empirical treatments of psychopathy; whereas most treatments view psychopathy as a binary question to be expressed as percentages of a population, the aggregate numbers created in this paper are closer to psychopathy as a spectrum, which is actually consistent with Hare (1991) .
Areas of the United States that are measured to be most psychopathic are those in the Northeast and Mid-Atlantic. The least psychopathic are predominantly rural areas, both in the South and the West. The District of Columbia is measured to be far more psychopathic than any individual state in the country, a fact that can be readily explained either by its very high population density or by the type of person who may be drawn to a literal seat of power (as in Murphy, 2016) . Additionally, Wyoming is an odd data point, ranking high in psychopathy given its place in the country and its lack of population. The inclusion of Maine along with the high population areas of the United State support the interpretation that psychopathy is clustered around the Northeast and not just population centers, although Vermont and New Hampshire contradict this interpretation. As a practical matter, it is recommended that empirical analysis making use of this data excludes the District of Columbia as a robustness check in some specifications.
Given that findings in this paper concern an indirect measure of psychopathy, the weight given to the empirical exploration as "tests" of the relationships between psychopathy and what it is thought to be associated with ought to be minimal. The purpose of the exploration was not to challenge previous findings, but to understand whether the conventional associations mapped to regional aggregates. Of the occupational and socioeconomic variables considered, psychopathy at the state level did not always correlate, or even relatively frequently correlate, with variables in the expected direction. The lack of correlation includes all three measures of crime, all of which actually enter negatively when the District of Columbia is excluded from the sample.
Numerous explanations could be given for these results, but the fact will remain that it is too noisy of an indicator to reliably behave as expected in the bivariate context.
Still, that several regressions achieved such large t-statistics in small sample sizes suggests that this methodology is measuring an actual underlying signal. Additional waves of surveys of the Big Five personality traits by state (of sufficient sample size) would be what is needed to generate denser longitudinal data by state. Other extensions could develop similar subnational measures of psychopathy for already existing Big Five personality trait data in Britain , Germany (Fritsch et al., 2018), and Switzerland (G€ otz et al., 2018) . Ultimately, if longitudinal data were to be generated of a sufficient length of time, more credible empirical investigations of causality regarding the macro socioeconomic effects of psychopathy, conceived through the lens of geographic psychology, could be performed.
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